Changes of total nitrogen, available phosphorus, available potassium and soil organic carbon were observed on gleyic Fluvisols (locality Milhostov) at the following crops: grain maize ( Soil tillage affects significantly the content of total nitrogen in soil. The difference between the convetional tillage and soil protective tillages was significant. The balance showed that the content of total nitrogen decreased at reduced tillage by 5.2 rel.%, at no-tillage by 5.1 rel.% and at conventional tillage by 0.7 rel.%.
Similarly, the content of organic matter in the soil was significantly affected by soil tillage. The content of soil organic carbon found at the end of the research period was lower by 4.1 rel.% at reduced tillage, by 4.8 rel.% at no-tillage and by 4.9 rel.% at conventional tillage compared with initial stage. The difference between the convetional tillage and soil protective tillages was significant.
Less significant relationship was found between the soil tillage and the content of available phosphorus. The balance showed that the content of available phosphorus was increased at reduced tillage (by 4.1 rel.%) and was decreased at no-tillage (by 9.5 rel.%) and at conventional tillage (by 3.3 rel.%).
Tillage did not significantly affect the content of available potassium in the soil.
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Agriculture (Poľnohospodárstvo), 57, 2011 (1): 21−30 Soil tillage is one of the important factors influencing the changes in soil chemical properties. It is necessary to test the tillage technologies in specific soil conditions and subsequently to use the technologies that support conservation of soil fertility. Monitoring of soil properties variation is crucial, especially for long-term use of no-tillage (Šabatková et al. 2006) .
Soil organic matter is considered to be a key indicator during the valuation of soil quality (Barančíková 2006) . Soil moisture and air regime change, as a result of different tillage, and this affects the intensity of decomposition and transformation of soil organic matter. The soil organic matter decomposition rate is reduced when there is no ploughing. Organic matter accumulates in the surface layer and subsequently the content of total carbon increases (Olson et al. 2005; Šimanský et al. 2007; Lehocká et al. 2008; Yaduvanshi & Sharma 2008; Domínquez et al. 2009 ).
Tillage affects the content and distribution of nutrients and organic matter in soil. The increase of total nitrogen content in the surface layers of soil was found at no-tillage compared with conventional tillage (López-Fando et al. 2007; Roldán et al. 2007; Dou et al. 2008; Jokela et al. 2009; López-Fando & Pardo 2009 ). The increase of phosphorus and potassium was also found by Guzman et al. (2006) , Omonode et al. (2006) , Rueda et al. (2007) , Dong et al. (2009) and Šoltysová and Danilovič (2009) . Organic carbon may be also increased as a result of higher input of organic carbon into the top layers (Malo et al. 2005; Badalíko-vá 2006; Dou et al. 2008 ).
Besides the above mentioned quantity, the quality of soil organic matter is important as well. The ratio of organic carbon to the total nitrogen content in soil is calculated for the quality assurance. The more intensive the decomposition of organic matter, the lower the C:N ratio (Tobiašová 2006) .
The aim of this study was to evaluate the changes of selected soil chemical parameters in soil profile of gleyic Fluvisols affected by different soil tillage.
MATERIAL AND METHODS
The field experiment was initiated in 2005 at the experimental station of the Agroecology Research Institute, which is located in Milhostov (48°40′N, 21°43′E). The experimental station is situated in the central part of the East-Slovak Lowland at an altitude of 101 m. Average annual temperature is 8.9°C (16.0°C during vegetation period) and average annual rainfall is 560 mm (350 mm during vegetation period). The soil is gleyic Fluvisols. According to Novak classificatory scale (Zaujec et al. 2009 ), this soil subtype belongs to heavy and clayeyloamy soils (average content of clay particles is 47.8%). More detailed description of the site can be found in the study by Šútor et al. (2002) .
The The trial was established with three types of tillage: -conventional tillage -depending on the growing crop, a stubble breaking and stubble or deep ploughing was done; pre-sowing soil treatment was done using a cultivator and sowing was done by the sowing machine Kinze 2000 (maize) or Great Plains (wheat, barley, soya), -reduced tillage -shallow soil cultivation was done using stubble plough after forecrop harvesting, presowing soil treatment was done using cultivator and sowing was done by the sowing machine Kinze 2000
T a b l e 3
The content of total nitrogen, soil organic carbon and ratio of soil organic carbon to total nitrogen (Trávník et al. 1999) and organic carbon by Tyurin method (Hraško 1962) . The ratio of organic carbon to total nitrogen was determined by calculation. Multi-factorial analysis of variance (ANOVA) was used to evaluate the treatment effects on the distribution of nutrients and organic carbon in soil. Differences between treatments means were assessed by the least significant difference (LSD) test. All statistical analyses were performed using the Statgraphics software package.
RESULTS AND DISCUSSION
Contents of available phosphorus, available potassium, total nitrogen and organic soil carbon in observed tillages and soil depths are shown in Table 2 and 3. In the total soil depth (0-0.45 m), the mean content of available phosphorus was in the range from 42.1 mg kg -1 to 51.1 mg kg -1 , content of available potassium was from 217.5 mg kg -1 to 274.4 mg kg -1 , the total nitrogen content was from 0.137% to 0.163% and the content of soil organic carbon was from 1.34% to 1.51% ( Fig. 1-4 ). Significant effect of soil depth on the content of selected soil parameters was observed (Table 4) . The highest content of the abovementioned parameters was detected in the top depth of soil (0-0.15 m) and the lowest in the lowest depth (0.30 m to 0.45 m). The difference between the first and the third soil depth was in available phosphorus 16.6 mg kg -1 , in available potassium 47.5 mg kg -1 , in total nitrogen content 0.015% and in soil organic carbon 0.18%. Lower levels of total nitrogen were found in deeper soil depths by Jokela et al. (2009) The balance showed (Table 3) , that the content of total nitrogen decreased at reduced tillage by 5.2 rel.%, at no-tillage by 5.1 rel.% and at conventional tillage by 0.7 rel.%. Higher content of total nitrogen in conventional technology was probably caused by higher crop yields (Table 6 ) and crop residues. Higher yields were recorded at conventional tillage compared with no-tillage by Danilovič and Šoltysová (2007) , Lehocká et al. (2008) and Hnát (2009) .
Soil tillage also affects the intensity of decomposition of soil organic matter. Higher mean contents of soil organic carbon (in depth 0-0.45 m) were found at soil protective tillages (1.45%) compared with conventional tillage (1.41%). The greatest difference was found in the top depth (0-0.15 m). The content of soil organic carbon in the mentioned soil depth was 1.54% at protective tillages and 1.47% at conventional tillage. Higher content of soil organic matter at no-tillage compared with conventional tillage was also found by Roldán et al. (2007) , Dou et al. (2008) , Yaduvanshi and Sharma (2008) and Domínquez et al. (2009) . The content of soil organic carbon found at the end of research period was lower by 4.1-4.9 rel.% compared with initial stage at all variants of tillage.
Less significant relationship was found between the soil tillage and the content of available phosphorus (Table 4 ). The balance showed that the content of available phosphorus was increased at reduced tillage (by 4.1 rel.%) and was decreased at no-tillage (by 9.5 rel.%) and conventional tillage (by 3.3 rel.%).
Significant relationship was found at available potassium, total nitrogen and soil organic carbon in relation to the cultivated crop (Table 4 ). The lowest content of available potassium and total nitrogen was found after barley cultivation. The highest content of total nitrogen was found after soya cultivation and the highest content of available potassium after maize cultivation (Table 5 ). The effect of a crop is influenced by the genetic material and by the intesity of cultivation in relation to productivity (nutrition, tillage …). Phosphorus and potassium fertilisation of barley, wheat and soya we can designate as intesive, because the doses were higher than needed for the achieved biological yield. We found a decline in the content of phosphorus despite of intensive fertilisation. The lowest content of phosphorus was found after wheat cultivation. In the case of potassium it was found, that its content in soil was increasing throughout the experiment. The cumulative effect of higher rates of nutrients was demonstrated after maize cultivation (the last cultivated crop) which was fertilized insufficiently. The content of available potassium in the soil after the maize cultivation was significantly higher than in the beginning of the experiment. The content of phosphorus did not change substantially. Annual changes of soil chemical properties, although without relation to cultivated crops, were also found by Novotná and Lošák (2007) . The intensity of cultivation in relation to productivity was also demonstrated at soil organic carbon and total nitrogen. Crops remains (roots, postharvest and straw) were the sole source of organic matter. Achieved yields of barley and soya did not balance out annual losses of soil organic carbon. Soil organic carbon was subsequently decreased. Significant relationship was also found between the crop and total nitrogen in soil. Annual changes of soil organic carbon and total nitrogen, although without relation to cultivated crops, were also found by Barančíková (2004) .
The calculated ratio of organic carbon to total nitrogen is the indicator of humus quality, e.g. it indicates organic matter fortification by proteins (Sotáková 1982) . The ratio C ox :N t was from 9.04 to 10.48 at observed variants of tillage in total depth 0-0.45 m (Fig. 5) . Soil organic matter decomposition was intensive according to the calculated ratio, but the relationship between the ratio and tillage and between the ratio and soil depth was not significant. Significant relationship was found only between the ratio and crops (Table 5 ).
CONCLUSION
From the results obtained between 2005 and 2009 about the effect of different soil tillage on selected soil chemical parameters, it is possible to formulate conclusions as follows:
Soil tillage affects significantly the content of total nitrogen in soil. The balance showed that the content of total nitrogen decreased at reduced tillage by 5.2 rel.%, at no-tillage by 5.1 rel.% and at conventional tillage by 0.7 rel.%. The difference between the convetional tillage and soil protective tillages was significant.
Soil tillage also significantly affects the content of organic matter in the soil. The difference between the convetional tillage and soil protective tillages was significant. Content of soil organic carbon found at the end of research period was lower by 4.1 rel.% at reduced tillage, by 4.8 rel.% at no-tillage and by 4.9 rel.% at conventional tillage compared with initial stage.
It was found that the influence of soil tillage on the content of available phosphorus was less significant. The balance showed, that the content of available phosphorus was increased at reduced tillage (by 4.1 rel.%) and was decreased at no-tillage (by 9.5 rel.%) and conventional tillage (by 3.3 rel.%). Tillage did not significantly affect the content of available potassium in soil.
Relationship between the content of soil chemical parameters and soil depths was significant. The highest content of observed parameters was detected in the top depth of soil (0-0.15 m) and the lowest in the lowest depth (0.30 m to 0.45 m).
